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A radiation cvaluation was performed on MHF2812D) and MHF28058 (DC-DC Converters) to determine the total
dose tolerance of these parts. A brief summary of the test results is provided below. For detailed information, refer
to Tables I through 1V and Figure 1.

The total dose lesting was performed using a Co® gamma ray source. During the radiation testing, two parts of
each part type were irradiated under bias (see Figure 1 for bias configuration) and one part of each part type was
used as a control sample. The total dose radiation levels were 2.5,5,7.5,10, 15, 20, 30 and 50 krads". The dose
rate was between 0.08 and 1.18 krads/hour (see Table I for radiation schedule). After each radiation exposure and
annealing step, parls were clectrically tested according to the test conditions and the specification limits™ listed in
Tabie IT1

All parts (both MHF2812D and MHF2805S) passed all initial electrical parametric and functional tests.
MHF2812S:

Allirradiated MHF2812D parts passed all electrical parametric tests throughout all irradiation and annealing steps.
MHF2803S:

All irradiated MHE2805S parts passed all electrical parametric and functional tests up to and including the 15 krad
irradiation level.

After the 20 krad irradiation, S/N 3636 fcll below the minimun specification limit of 4.95 V for Vout Full Load,
with a reading of 3,17 V. The same part also fell below the minimum specification limit of 75% for Efficiency,
with a reading of 67.00%. S/N 3636 also excecded the maximum specification limit of 50 mV for Load Reg., with
a reading of 1,824 mV and exceeded the maximum specification limit of 50 mV for Line Reg., with a reading of
4,554 mV.

These readings for Vout Full Load and for Load and Line Reg. indicate that the part is cxhibiting scrious
performance degradation under full load at this radiation level,

" The term rads, as used in this document, mcans rads(silicon). All consccutive anncaling times at the same
temperature and all radiation levels cited are cumulative.

" Thesc are manufacturer’s pre-irradiation data specification limits. No post-irradiation limits were provided by the
manufacturer at the time these tests were performed. d
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After the 30 krad irradiation, both $/N 3635 and S/N 3636 fcll below the minimum specification limit for Vout Full
Load, with readings of 0.40 V. Both parts also fell below the minimum specitication limit for Lfficiency, with
readings of 67.00% and 24.81%, respectively. Both parts also exceeded the maximum specification limit for Load
Reg., with readings of 4,606 mV and 4,602 mV, and, in addition, S/N 3636 continued to cxceed the maximum
specification limit for Line Reg., with a reading of 2461 mV. These readings indicate increasing performance
degradation for both parts under full load conditions.

At this point, both parts were retested under a half-load condition. Under this conditien, both parts rcad within
specification limits for Vout Full Load, Load Reg. and Line Reg. Both parts continued to fall marginally below the
minimum specification lmit for Lfficiency, with readings of 73.96% and 73.88%; however, under the half-load
condition, efficiency is normally lower.

Afier the 50 krad irradiation, both parts continued to exhibit increasing performance degradation under full load.
No further half-lcad tests were made, therefore no half-load data are available at this radiation level. At this ievel,
S/N 3636 recovered to within specification limits for Line Reg., with a reading of 12.86 mV, but S/N 3635
exceeded the maximum specification {imit of 80 mVp-p for Qutput Ripple, with a reading of 154.54 mV.

After annealing for 168 hours at 25°C, $/N 3635 recovered to within specification limits for all electrical parameters
except Line Reg., with a reading of 1,687 mV and S/N 3636 recovered to within specification limits for all electrical
parameters except Efficiency, with a marginally failing reading of 74.998%.

After anncaling for 168 hours at 100°C, no rebound effects were observed.

Table 1Va and Table IVb provide the values for each parameter for MHF2812D and MHF28058, respectively, after
each irradiation exposure and annealing step.

Any further details about this evaluation can be obtained upon request. If you have any questions, please call me at
(301) 731-8954.
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 ADVISORY ON THE USE OF TI1IS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only as
a courtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained hercin, is
expressly conditional upon, and is subject to, the following understandings and
limitations:

(@) The information was developed for general guidance only and is subjcct to
change at any time;

(b) The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

(c) GSFC does not warrant the accuracy of the information when applicd or
used under other than unique GSFC laboratory conditions;

(d) The information should not be construed as a representation of product
performance by either GSFC or the manufacturer;

(¢) Neither the United States government nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the information.
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Figure 1. Radiation Bias Circuit for MHI28121 and MHF28058
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TABLI 1. Part Information

Generic Part Number:
CASSINECIRS Part Number
CASSINI/CIRS Control Number:
Charge Number:

Manufacturer:

Lot Date Code (LDC):

Quantity Tested:

Serial Number of Control Samples:
Serial Numbers of Radiation Samples:
Part Function:

Part Technology:

Package Siyle:

Test Equipment:

Engincer:

MHF28120 and MII 280558

3962-921440 [HXX and 5962-9213901{ HXXF
14857 and 14858

EE61849

Interpoint

9603

6 (3 MIIF2812D and 3 MHFE28058)

653 (MHF2812D), 3630 (MHF2805S)

654, 655 (MHF281213), 3635, 3636 (MHF2805S)
DC-DC Converter

Hybrid

12 pin metal sealed

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE IL. Radiation Schedule for MHF2812D and MEF2805S

EVENT e e e DATE

I} INITIAL ELECTRICAL MEASUREMENTS.....oooooooo oo 03/08/96
2) 2.5 KRAD IRRADIATION (0.15 KRADS/I TOURY ..o e 03/11/96
POST-2.5 KRAD ELECTRICAL MEASUREMENT...........o .. 03/12/96
3) 5 KRAD IRRADIATION (0.15 KRA DS/HOURY ... e e 03/12/96
POST-5 KRAD ELECTRICAL MEASUREMENT...........cooeooeooeeeeesseoooooooo 03/13/96
4} 7.5 KRAD IRRADIATION (0.15 KRADS/HOURY ...t 03/13/96
POST-7.5 KRAD ELECTRICAL MEASUREMENT ..cvv.oocooierio oo 03/14/96
5) 10 KRAD IRRADIATION (0.15 KRADS/HOUR) .......ccccovvrn. e ettt s (13/14/96
POST-10 KRAD ELECTRICAL MEASUREMENT ..vc..oooooeeorooooooooooo e 03/15/96
6) 15 KRAD IRRADIATION (0.08 KRADSHOUR) ..ot 03/15/96
POST-15 KRAD ELECTRICAL MEASUREMENT.........ooooeoosos oo 03/18/96
7) 20 KRAD IRRADIATION (0.29 KRADSHOUR) .....coomviemnniinice oo 03/18/96
POST-20 KRAD ELECTRICAL MEASUREMENT.............coooooi 03/19/9¢6
8) 30 KRAD IRRADIATION (0.59 KRADS/HOUR) ..ot 03/19/96
POST-30 KRAD ELECTRICAL MEASUREMENT ... e 03/20/96
9) 50 KRAD IRRADIATION (1.18 KRADS/HOUR) ......ccoooimieiminniaite oo 03/20/96
POST-50 KRAD ELECTRICAL MEASUREMENT.. ... e 03/21/96
10) 163-HOUR ANNEALING (@25°C oo e 03/21/96
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ... e 03/28/96
11} 168-HOUR ANNEALING @I00°C ..o (13/28/96
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ... e 04/04/96

PARTS WERE IRRADIATED AND) ANNEALED UNDER BIAS; SI'E FIGURE 1,
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Table 111. Electrical Characteristics of MIIF2812D and MHI28058

MHF2812D
Test # Parameters Units Conditions Min Max
! Pos. Vout Full load V | Fuil Load 11.880 12,120
2 Neg. Vout Full lead V | Full Load -12.180 11.820
3 Efficiency % { T'ull Load 76 -
4 Iin No Load mA | No Load - 50
5 Pos. Load Reg mV | No Load te Full - 50
6 Neg. Load Reg mV | No Load to Full - 100
7 Pos. Line Reg mV | Full Load - 50
8 Neg. Line Reg mV | Full Load - 100
9 Pos. Cutput Ripple mVp-p | Full Load - 80
10 Neg. Qutput Ripple mVp-p | Full Load - &0
11 Clock I'requency kHz | Full Load 500 600
MHF2805S
Test # Parameters Units Conditions Min Max
1 Vout Full load V | Fuli Load 4.95 5.05
2 Efficiency % | Full Load 75 -
3 Iin No Load mA | No Load - 40
4 Lecad Reg mV | No Load to Full - 50
5 Line Reg mV [ Full Load - 50
6 Qutput Ripple mVp-p : Fuli Load - 80
7 Switching Frequency kHz | ¥ull Load 500 600
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TABLE IVa: Summary of Electrical Measurements after Total Dose Exposures and Annealing
for MHF2812D
Total Dose Fxposure (krads) /2 Annealing —‘
Electrical Spec. Lim./1 Initial 5 10 15 20 30 50 168 bry. & 25°C | 168 hrs, @ 100°C
# Parameters Units min max| 654 655 654 655 654 655 654 655 654 655 654 655 654 655 654 655 654 ﬁi
J 1 |Fos. Vout Fult Load V__|11.88] 400 | 12.05]12.06 12.04| 12.06 | 12,04 | 12.06 ! 12.04 12.05] 12.04; 12,05 12.03| 12.05] 12.62| 12.04 | 12.02| 12.04] 12.02 12.04
2 [Neg. Yout Full Load A 12.1)14.75-12.10{-12.03(-12.09{-12.03|-12.09(-12.03{-12.09| -12.03 -12.09]-12.03|-12.08]-12.02|-12.07|-12.01]-12.07|-12.01| -12.07| -12.02
3 |Efficicney % 76 | - | 81.49] 81.50] 81.56 81.48]81.26| 81.20 | 81.16 | 81.02 | 81.23| 81.09 | 81.03 | 80.88 80.79 | 80.64 | 80.88 | 80.62 | 81.06 | 81.06
\'4 Iin No Laad mA - 50 125.05]|25.05)24.35| 24.35] 25.05| 25.05 24.35| 25,05 25.05 | 25.05| 25.05 | 25.05 | 25.05 25.05| 23.90| 23.90| 23.30| 23.9
S |Pos. Load Reg, mv ~ [ S0 | 2131394 | 314 | 4.42 | 3.53 | 4.77 | 3.02 | 421 | 275 4.75 | 344 | 479 ) 325 | 4971 313 [ 502 292 | 479
6 |Neg. Load Reg, my = | 100 §20.91; 30.75] 21.93 | 33.37] 23.33| 30.72{ 19.82| 31.99 22,74 31.94(23.48 | 32,38 24,52 | 34.26 | 24.91{ 30,01 | 23.55| 30.4¢
7 |Pos. Line Reg. mV - 50 15500272 | 516 231 | 5.09 | 222 -4.73 -2.15 | -4.83 | -2.35| -4.85| -2.34| -5.07| -2.46 | -4.47 -2.01] -4.88 | -2.17
8 |Neg. Line Reg. mV - 100 | 6.56 | 14.50| 6.20 | 14,33 6.45 | 14.10( 6.28 13.37] 6.76 | 14.08| 6.50 | 14.00| 6.98 | 14.24 543 [ 14.24] 561 | 14.79
% |Pos. Output Ripple mVp-p] - | 80 12522]30.50]26.66|32.30| 26,781 32.18 ] 37.87 32.89126.62 | 32.10| 28.71 33.92 26.38 | 31.59] 25.35| 30.74 | 26.42 3223
18 Neg. Qutput Ripple [ mvp-p| - | 80 | 20.37]23.45|21.98] 25.58 20.96| 24.05| 22.40 | 25.45| 21.12[ 24.52| 23.60| 26.99 | 21.15| 24.12 | 20,29 23.19]21.32| 24.37
11|Clock Frequency kHz | 500 | 600 i3 3 562 | 555 | 579 | 572 | 560 | 551 | 558 | s50 553 | 548 | 852 { 547 | 554 | 549 | 560 | 3555
Notes:

1/ These are manufacturer's pre-irradiation data sheet specification limits. No post-

2/ Data for 2.5 and 7.5 krads have been omitted for clarity. D

these tests were performed.

3/ No data available at this level.

8-

irradiation limits were provided by the manufacturer af the time

ata for these irradiation levels are available on request.
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TABLE IVb: Summary of Electrical Measurements after Total Dose Exposures and Annealing
for MHF2805S
Total Dose Exposure (krads) /2 Annealing

Electrical Spec. Lim.i1 Initial ) 10 15 20 30/4 50 168 hrs. @ 25°C  |168 hrs. @ 1005C
# Parameters Units  min max | 3635 ] 3636 | 3635 | 3636 3635 | 3636 | 3635 | 3636 | 3635 | 3636 | 3635 | 3636 | 3635 3636 | 3635 | 3636 | 3635 | 3636
1 |Yout Full Load ¥ 495[505) 497} 4.96 [ 498 | 4.96 | 4.98 | 4.96 498 | 496 | 498 | 3.17 | 040 | 0.40 | 0.39 | 0.38 | 4.97 4.97 | 4.97 | 4.96
2 |Efficiency Yo 75 - ) 76111 75.70 75.92| 75.66 | 75.94 75.49 | 75.76 | 715.48 | 75.55 67.00| 24.81 | 24.95| 23.74| 23.63 | 75.02 | 74.998| 75.20{ 75.22
3 |Iin No Lead ma - 40 ] 28.00] 29.40 28.00 | 29.40 | 28.00{ 29,40 | 28.00 | 29.40 28.00| 29.40| 28.00 | 28.00( 28.00 | 28.00( 26.85 | 26.85/ 25.80 28.70
4 [Load Reg. m¥ - S0 ]27.26 26.69 | 28.44 | 30.341 27.92 | 28.97| 27.08 | 29.44 29.12| 1825 | 4606 | 4602 | 4615 | 4614 | 28.08| 28.52 | 28.50 | 30.63
5 |Line Reg. my - SO 274 419 2.65) 3.98 | 247 | 368 | 2.45 | 3.67 2.43 | 4554 [ 21.62| 2461 { 11.03 [ 12.86( 1687 | 1.89 | 2.12 3.67
6 [Output Ripple mVp-p| - 80 ] 54.94|55.17; 59.08 | 57.30| 58.88 | 58.23 | 59.70 $9.27 | 60.48 ] 59.92{ 69.92 | 71.19/154.54] 62.15| 63.18 63.41 | 59.40 [ 57.03
7 |Switching Frequency | kIIz | 500 ( 600 [ /5 /3 350 | 603 | 547 | 543 | 546 | 543 | 545 | 542 | 543 540 | 543 | 540 | 544 | 541 | 550 | 546
Notes;

1/ These are manufacturer's pre-irradiation data sheet specification limits,
these tests were performed.

2/ Data for 2.5 and 7.5 krads have becn omitted for clarity. Data for these irradiation lev

~3/ No data available at this [evel.

4/ After the 30 krad irradiation, both parts were retested under half-

-9-

els are available on request.

load. Under this condition, both parts passed all tests except Efficiency.

No post-irradiation limits were provided by the manufacturer at the time




